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Art Unit: 2874 

DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 12/21/2004 and 
9/14/2005 were filed in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statements are being considered by the 
examiner. 

Specification 

The abstract of the disclosure is objected to because it exceeds the 
maximum length as required by MPEP § 608.01(b). Correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 21-26, 31-33, and 35-42 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Jin et al (US 5854802). 

Pertaining to claims 21,35, and 42, Jin et a I discloses the use of a 
wavelength converter device 5 comprising the following (col. 5 lines 36-67, col. 6 
lines 61, Fig 1): 

• An optical transmission path 12 coupled to input 14 for at least one signal 
radiation at frequency w Sl 
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• A pump light source 22 for generating a pump radiation emitted from 
surface 52 with a frequency of co p , where u) s t w Pi 

• An output for outputting converted radiation 26 at frequency u) g , 

• A structure 40 for transmitting the signal and pump radiations, wherein by 
propagating through the structure 40 the pump and signal radiation 
generate the converted radiation 26, where structure 40 includes: 

1 . a first optical resonator cavity 42 having nonlinear material 22 and 
resonating at the signal, pump, and converted frequencies, and 

2. a second optical resonator cavity 44, coupled in series (or 
cascaded) to the first resonator 42, and having nonlinear material 
24, and resonating at the signal, pump, and converted frequencies. 

Further pertaining to claims 21, 35, and 42, and additionally addressing 
claim 23, Jin et al cites experimental data wherein the generated signal radiation 
is approximately 810 nm, the pump signal is approximately 1064 nm, the optical 
path length of the first resonator 42 is 1.5mm, and the optical path length of the 
second resonator 44 is 2.25 mm (col. 10 lines 17-45). Therefore, the first and 
second resonators 42 and 44 satisfy the condition that their length be greater than 
40*A/2, where A is the wavelength of the pump radiation (532 nm), as this 
condition would require (for the given input data of Jin et al) that the resonators 
exceed 0.0213 mm. Moreover, the first and second resonators 42 and 44 
additionally satisfy the limitation that their length be less than 7500*A/2, where A is 
the wavelength of the pump radiation (532 nm), as this condition would require 
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(for the given input data of Jin et al) that the resonators' lengths be less than 3.99 
mm. 

Addressing claims 25 and 26, Jin et al discloses the first resonator 42 is a 
Fabry-Perot like cavity bound by the partially reflecting mirrors 16 and 18, and 
additionally, the second resonator 44 is a Fabry-Perot like cavity bound by the 
partially reflecting mirrors 18 and 20 (col. 5 lines 51-56). 

Pertaining to claims 31-33, Jin et al discloses light source 10 (which is 
considered to be "an additional structure") is coupled in series to the cavities 42 
and 44 (see Figure 1). Furthermore, a temperature control element 31 is placed 
between the light source 10 and the cavities 42 and 44 to compensate for any 
phase mismatch within the cavities 42 and 44 by adjusting the length of the 
cavities 42 and 44 (col. 9 lines 29-45). 

Concerning claims 40 and 41, Jin et al, in addition to the above, further 
discloses an optical fiber may be used to couple the light source 10 to the 
resonator cavities 40 and 42 (col. 6 lines 16-24). 

With regard to claims 22, 24, and 36, Jin et al also discloses the converted 
radiation 26 may be generated via four-wave mixing (col. 6 lines 61-67, and col. 
7 lines 1-5). Moreover, each resonator 42 and 44 comprise reflectors (resonator 
42 has reflectors 16 and 18, and resonator 44 has reflectors 18 and 20) having a 
power reflectivity of at least 0.5 (col. 7 lines 15-21, 28-35, and 47-51, Fig 1). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering 

patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 

the subject matter of the various claims was commonly owned at the time any 

inventions covered therein were made absent any evidence to the contrary. 

Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 

and invention dates of each claim that was not commonly owned at the time a 

later invention was made in order for the examiner to consider the applicability of 

35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 

U.S.C. 103(a). 

Claims 37-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jin et al (US 5854802) in further view ofFrigo et al (US 5808764). 



Addressing claim 37-39, Jin et al discloses the device 5 as described 
above. However, Jin et al does not disclose the use of device 5 within an optical 
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network node, and further comprising such elements as a plurality of output ports 
coupled to an input port. Nonetheless, it is clear from the discussion of Jin et al 
that device 5 may be used to convert a given wavelength into a converted 
wavelength having a different frequency and wavelength from the initial 
wavelength. Frigo et al discloses a multiple star optical network comprising 
nodes 30 and 30" capable of accepting an input signal, converting said input 
signal into first and/or second order modes, and outputting said first and/or 
second modes to a plurality of optical fibers 27 (col. 2 lines 66 and 67, and col. 3 
lines 1 -48). It would have been obvious to one of ordinary skill in the art to 
combine the teachings of Jin et al with those of Frigo et al, thereby utilizing the 
device of Jin et al in a network such as that of Frigo et al, as Jin et al discloses 
the device 5 is useful for such functions as those required by Frigo et al (Jin et al, 
col. 1 lines 19-36), and has excellent output stability, low noise, high efficiency, 
and is simpler and cheaper to manufacture when compared to the prior art (Jin et 
al, col. 2 lines 50-55). 

Allowable Subject Matter 

Claims 27-30 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: The applicable prior art does not disclose or reasonably suggest 
a wavelength converter having an input for a signal radiation at a first frequency, 
a pump source for generating a pump radiation at a second frequency, an output 
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for a converted radiation at a third frequency, where the converted radiation is 
generated by the signal and pump radiations via interaction with a non-linear 
material within a structure comprising two optical resonators, each resonator 
formed with a non-linear material within, and each resonator having an optical 
length less than 40A/2, where A is the wavelength of the pump signal, and also 
each resonating at the pump, and moreover each resonator resonating at the 
first, second, and third frequencies, and wherein the optical resonators are one of 
a micro-ring resonator, or photonic crystal waveguide. The applicable prior art 
shows Fabry-Perot cavity to serve as the resonators in question, and does not 
suggest the use of the above mentioned resonator types. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Rhonda S. Peace whose telephone number is 
(571) 272-8580. The examiner can normally be reached on M-F (8-5). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Rodney Bovernick can be reached on (571) 272- 2344. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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